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ABSTRACT
Tramadol is the most widely used analgesic in the world. Indi-
cations for the general administration of tramadol in dentistry 
and oral surgery are restricted to cases with moderate to severe 
pain. However, new evidence supports the peripheral use of this 
well-known drug. The unique properties of this atypical opi-
oid, including its impact on neuronal conduction, attenuation of 

inflammation, and antimicrobial effects, together with its pos-
sible beneficial influence on the wound healing process, have 
been observed after local administration in human and ani-
mal research. The paper focuses on the local administration of 
tramadol within orofacial tissues, with particular consideration 
given to its possible use in dentistry.
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INTRODUCTION 

The indications for general administration in dentistry are 
restricted to cases with moderate to severe pain, as discussed 
in previous work [1]. However, the drug may also be adminis-
tered locally, and the mounting evidence of promising results 
obtained from human and animal research encourages the 
consideration of local administration in various clinical situa-
tions. This paper focuses on the local administration of trama-
dol within orofacial tissues, with a particular emphasis on its 
potential use in dentistry. 

RATIONALE BEHIND THE LOCAL TRAMADOL 
ADMINISTRATION 

Tramadol, (±)-trans-2-[(dimethylamino)methyl]-1-(3-methoxy-
phenyl)cyclohexan-1-ol, is an atypical opioid agent with addi-
tional properties that make it a valuable tool in pain manage-
ment. The drug’s unique attributes encourage its utilization in 
medicine and dentistry [1]. The impact of this atypical opioid 
on various mechanisms, such as neuronal conduction, inflam-
matory mediators, and macrophage polarization justifies its 
local administration and a growing body of evidence supports 
this strategy within orofacial tissues [2, 3]. Two highly impor-
tant factors that contribute to the efficacy of this approach are 
its local anesthetic action resulting from Na+ and K+ channel 
block, and its ability to attenuate peripheral inflammatory 
reactions [2]. 

Furthermore, after local administration, the medicine exhib-
its an antimicrobial effect specifically against Pseudomonas aer-
uginosa and Staphylococcus aureus [4]. Observations have also 
been made regarding the dose- and time-dependent bactericidal 
activity of tramadol against Escherichia coli and Staphylococcus 
epidermidis [5]. The proposed mechanism of the antimicrobial 
action of this atypical opioid is based on the depolarization and 
permeabilization of the outer membrane of Gram– bacteria, as 
well as the inactivation of enzymes bound to the membrane 
in the case of Gram+ species [6]. 

In animal studies on wound healing, tramadol infiltration 
prior to the buccal incision has demonstrated a beneficial 
impact on the wound healing process and resulted in a sig-
nificant reduction in colony-forming units of oral microor-
ganisms [7]. It is noteworthy that further research is needed 
to investigate the possible positive influence of local tramadol 
on oral mucosa healing. This is particularly interesting, consid-
ering the tramadol-induced oxidative damage and apoptosis 
in oral tissues observed after the general administration of 
high tramadol doses in animal models [8]. 

The impact of local tramadol on the wound healing process 
in the oral cavity, as well as its exact antimicrobial effect, has 
not been thoroughly investigated in humans. However, recent 
animal studies on the local tramadol administration in orofacial 
tissues have provided valuable insights that pave the way for 
further research in humans and potential utilization in clini-
cal practice. These studies are presented in Table 1. 
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LOCAL TRAMADOL – POSSIBLE USE IN 
DENTISTRY 

The direct application of an analgesic to the source of pain 
allows for immediate higher concentrations at the site, while 
maintaining lower systemic drug levels and reducing the occur-
rence of side effects [9]. In contrast to general administra-
tion, the early analgesic effect of local tramadol is achieved 
through the parent drug rather than the active metabolite 
(O-desmethyltramadol, also known as M1), making it largely 
independent of cytochrome P450 2D6 (CYP4502D6) genetic 
polymorphism [10, 11]. 

Within orofacial tissues, tramadol can be administered topi-
cally or through submucosal and intra-articular injections. 
Recent investigations in humans have explored various meth-
ods of local tramadol administration in the oral cavity and 
adjacent tissues, along with the clinical situations in which 
such a strategy may be beneficial in dental practice. These 
findings are listed in Table 2. 

The topical application of tramadol solution on the mucosa 
has been proven to be a valuable aid for practitioners. Applica-
tion of tramadol-soaked swabs to the tonsillar fossa has shown 
improvements in symptoms after tonsillectomy [12, 13]. Simi-
lar findings were obtained in oral surgery, where tramadol 
solution placed in extraction sockets on resorbable gelatine 
sponges proved effective in managing postprocedural pain 
after mandibular molar extractions [14]. Additionally, the use 
of tramadol solution as a gargle has alleviated postoperative 
sore throat, while 5% tramadol gel has been found to be equally 
effective as 2% lidocaine in preventing complications of oro-
tracheal intubation [15, 16]. 

These observations encourage further research into the 
potential use of tramadol gargle and gel in conditions affect-
ing the oral mucosa, such as stomatitis. 

Intra-articular injection of tramadol has been shown to pro-
vide adequate analgesia in arthroscopic knee surgery and an 
animal model of joint inflammation [2]. These results inspire 
the consideration of a similar strategy in temporomandibular 

TABLE   1. Local tramadol administration within orofacial tissues – animal models of clinical significance in clinical practice

Clinical situation in 
humans Animal model Tramadol dose and formula used Results

Oral wound healing buccal mucosal incision in a rabbit
0.5 mL of 100 mg/2mL solution in 

submucosal injection in the side of 
procedure

in comparison with control groups 
(saline and lidocaine submucosal 

infiltration): 
faster epithelialization and wound 

healing,
significant reduction of CFU of oral 

microorganism from the region of the 
wound

TMJ osteoarthritis

formalin-induced TMJ nociception in 
a rat,

capsaicin-induced TMJ nociception 
in a rat,

carrageenan-induced TMJ 
hypernociception in a rat,

5-HT – induced TMJ hypernociception 
in a rat

500 μg in intraarticular injection 
either together with a provoking 
agent (formalin, capsaicin) or as 
a pre-treatment (15 min before 

carrageenan or 5-HT intraarticular 
injection)

peripheral antinociceptive effect 
together with local anti-inflammatory 

action in the side of administration

5-HT – 5-hydroxytryptamine (serotonin); CFU – colony-forming units; TMJ – temporomandibular joint 

TABLE   2. Local tramadol administration within orofacial tissues – ways of application and possible clinical use in dentistry

Way of administration Tramadol formula used Place of administration Clinical situation in dentistry

Topical

5% solution administered as 
gargle, on swabs soaked with 

solution, and 
gelatine resorbable sponges 

(intrasocket) 

oral mucosa, postextractional 
sockets

early management and prevention of 
postprocedural pain in oral surgery, after 

exodontia, 
symptomatic management of oral 

mucositis and other painful conditions 
(further research needed)

Intraarticular injection 50 mg from 5% solution diluted 
with 5% Ringer’s lactate 

TMJ – administered after 
arthrocentesis temporomandibular osteoarthritis

Submucosal injection 5% solution, 5% solution with 
epinephrine 1:80,000

close proximity to surgical 
intervention (performed or 

planned), near sensory nerve 
trunk or nerve endings

postprocedural pain management in oral 
surgery, 

preemptive analgesia, 
improvement of efficacy of IANB in 

symptomatic patients, 
infiltrative and block local anesthesia 
(plain, with epinephrine or as adjunct 

to local anesthetic solution) 

IANB – inferior alveolar nerve block; TMJ – temporomandibular join
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joint (TMJ) disorders, particularly because intra-articular tram-
adol has been observed to exhibit anti-inflammatory action in 
a rat model of TMJ inflammation [17]. 

Intraarticular injection of tramadol solution in the TMJ, fol-
lowing joint aspiration has demonstrated an acceptable anal-
gesic effect. This effect, although less potent than morphine, 
has been found to be longer-lasting [18]. Both agents, when 
administered through this route after arthrocentesis, show 
a high probability of being the optimal strategy for pain man-
agement in temporomandibular osteoarthritis [19]. 

Tramadol solution can also be administered in the oral cav-
ity through submucosal injection. It has been found that sub-
mucosal tramadol is superior and more effective in reducing 
pain after minor oral surgical procedures compared to the 
same dose injected intramuscularly [20]. In third molar sur-
gery, a better outcome was achieved with a combination of 
both routes of administration [21]. 

Local administration of tramadol to the surgical site, in addi-
tion to a systemic dose, may prolong the duration of the anes-
thetic effect and improve the quality of postoperative analgesia 
following other dentoalveolar surgery procedures [22, 23, 24]. 
Tramadol solution administered via submucosal injection in 
close proximity to the planned intervention can be a significant 
component of pre-emptive analgesia strategy in oral surgery, 
in addition to an oral non-steroidal anti-inflammatory drug, 
such as ibuprofen [25]. 

Similarly, in conservative dentistry, submucosal injection 
of tramadol prior to inferior alveolar nerve block (IANB) in 
patients with irreversible symptomatic pulpitis has facilitated 
successful anesthesia and proved to be an effective strategy 
in postoperative pain management after root canal treatment 
in mandibular molars [26, 27]. 

TRAMADOL IN LOCAL ANESTHESIA 

The addition of tramadol local anesthetic solution has been 
shown to improve their efficacy. In medicine, the drug is used 
with varying success as an adjunct to local anesthetics for a neu-
raxial blockade via intrathecal, epidural, or combined spinal-

-epidural approach [28]. Tramadol has also been utilized with 
local anesthetics for regional blocks, such as those performed 
in the upper extremities [29]. 

Similar attempts have been made in dentistry. Since IANB 
is often challenging for practitioners, several trials have inves-
tigated whether tramadol could be a valuable adjunct in this 
specific procedure. The addition of tramadol to articaine has 
been found to improve the duration of IANB obtained in oral 
surgery [30]. However, in patients with symptomatic irrevers-
ible pulpitis of mandibular molars, adding tramadol to a mepi-
vacaine solution did not improve the success rate of the per-
formed IANB [31]. 

Tramadol’s impact on voltage-gated Na+ and K+ channels 
is responsible for its local anesthetic qualities [2]. In contrast 
to the parent drug, its main metabolite, M1, does not affect sen-
sory nerve conduction [10]. The local anesthetic properties of 

5% tramadol solution enable its use as a standalone agent. Pang 
et al. were the first to report that intradermal administration 
of 25 mg tramadol provides effective anesthesia in prevent-
ing pain caused by propofol injection. The authors observed 
that intradermal tramadol administration had a similar effect 
to prilocaine and could be used in skin excision [32]. Promising 
outcomes encouraged further research on the possible use of 
tramadol as a local anesthetic within the oral cavity.

The local anesthetic effect of plain tramadol was found to be 
similar to lignocaine when injected as infiltration in oral soft 
tissues [33]. In simple extractions in the maxilla, the local 
anesthetic effect of infiltrative supra-periosteal injections 
of tramadol allowed for successful completion of procedures, 
with comparable or slightly weaker efficacy compared to 2% 
lidocaine both plain or with epinephrine in a 1:100,000 dilu-
tion [34, 35, 36, 37]. The differences in the onset of action were 
insignificant, but the duration of tramadol effect was shorter. 
However, the analgesic properties of the drug provided lower 
scores of post-operative pain intensity [38]. Tramadol’s dilation 
of blood vessels at the injection site further impairs its expected 
local action [39, 40]. The addition of a vasoconstrictor, such as 
epinephrine, helps confine tramadol locally, enabling it to pro-
duce its effects on the nerve more effectively [40]. Favourable 
results were obtained after using tramadol with epinephrine 
(dilution 1:200,000) in minor surgery procedures in dermatology, 
leading to similar attempts in the field of oral surgery [40, 41]. 
The epinephrine dilution used with tramadol in oral surgery 
was lower, specifically 1:80,000, which means that in 1.8 mL 
of solution, 0.0225 mg of epinephrine was present. This com-
bination in infiltrative local anesthesia in maxilla was more 
effective that plain tramadol and showed equal efficacy to 2% 
lidocaine with 1:80,000 epinephrine, and allowed for exodontia 
of maxillary teeth [40, 42, 43, 44]. The duration of anesthetic 
action of tramadol with epinephrine was shorter than that of 
lidocaine with epinephrine, but once again, it provided more 
pronounced post-procedural analgesia [40, 42, 43, 44]. One 
study additionally reportedbetter socket healing after extrac-
tion in the tramadol-epinephrine group compared to patients 
from the lidocaine-epinephrine group [43]. Tramadol with epi-
nephrine was proven to be an effective tool in IANB as well, 
providing local anesthesia similar to lidocaine with epineph-
rine, with a shorter duration but comparable efficacy. This 
allowed for oral surgery procedures involving oral mucosa 
incision and bone removal, such as impacted teeth extraction, 
surgical exodontia, and apicoectomy [45]. 

Trials in which tramadol was administered as a local anes-
thetic in dental procedures have reported possible adverse 
effects, including nausea (4.6%), dizziness (1.3%), vomiting 
(0.7%), and local erythema (0.4%). While these effects are not 
severe, they do limit the use of tramadol as a local anesthetic 
in this field [46]. 

The excellent safety, efficacy, and established history of 
aminoamide anesthetics contribute to their widespread use 
in everyday dental practice. Instead of being a replacement for 
conventional local anesthetics, tramadol serves as an alter-
native in rare cases when the use of routine local anesthetics 
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is contraindicated, especially when postprocedural pain is 
expected [46]. 

Tramadol with epinephrine presents an interesting option in 
local anesthesia in dentistry, providing postoperative analge-
sia independently of its short anesthetic effect, which is a defi-
nite advantage. The alleviation of post-operative pain without 
motor blockade distinguishes local tramadol from long-acting 
local anesthetics, such as bupivacaine and ropivacaine, typi-
cally used in oral surgery. Therefore, its application for pro-
cedures in the mandible, specifically, holds great appeal [47]. 

SUMMARY 

Tramadol hydrochloride, an atypical opioid agent, demonstrates 
an unconventional mechanism of analgesia. While general 
tramadol is not typically the preferred choice for managing pain 
in dentistry and oral surgery due to its characteristics, local 
administration in dental practice may present a viable strategy. 
Accumulating evidence from both animal and human trials 
supports its local anesthetic and analgesic effects, along with 
the potential to reduce inflammation and positively influence 
wound healing within orofacial tissues. The results obtained in 
the trials conducted in recent trials encourage further research 
in this field and open up new possibilities for utilizing this 
well-known drug in oral surgery. 
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